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The Naval Research Laboratory

MISSION

The mission of the Naval Research Laboratory is to
conduct scientific research and development in the physical
sciences and related fields directed toward new and im-
proved materials, equipment, techniques, and systems for
the Navy. In fulfillment of this mission, the Naval Research
Laboratory:

1. Initiates and conducts scientific research and develop-
ment of a basic and long-range nature in scientific areas of
special interest to the Navy.

2. Performs scientific research and development for the
Systems Commands and offices of the Navy and, where spe-
cially qualified, for the Defense Department and, in defense
related efforts, for other government agencies.

3. Provides to the Navy and its contractors standardized
techniques and procedures for measurements and for the
accurate calibration of standard instruments in areas of
special Navy needs.

4, Furnishes scientific consultative services for the Navy
and, where specially qualified, for the Defense Department
and, in defense related efforts, for other government
agencies.

5. Provides to the Navy unbiased determination of perform-
ance charactersitcis of developmental and prototype de-
vices through limited engineering test and evaluation
services.



THE NAVY’S CORPORATE LABORATORY

The Naval Research Laboratory is one of the principal in-house research
and development institutions of the U.S. Government. It was established in 1923
to ensure that advancements in science and engineering could be readily applied
to the Navy’s needs. Directed always toward this end, the NRL research pro-
gram has developed to its present status as a broadly based and coordinated
effort in the physical, mathematical, and environmental sciences, in advanced
engineering, and in naval analysis. The work of the Laboratory is conducted at
the main establishment in the District of Columbia and at various field sites that
provide unique environment and facilities not available at the main site.

Some principal elements of the research program include fundamental and
applied work in radio wave propagation, oceanography, deep-sea instrumentation,
submarine air purification, structural design theory, fracture mechanics, surface
chemistry, optical physics, radar, underwater sound propagation, acoustic signal
processing, sonar transducers, nuclear physics, radio astronomy, high-temper-
ature lubricant, high-energy fuels, plasma physics, refractory metals, exotic
materials for high-performance structures, x-ray astronomy, high-power lasers,
solid-state physics, and stress-corrosion cracking of high-strength titanium
steels and aluminum alloys.

Over 1200 scientific and technical papers were produced in 1969 as a con-
sequence of the research and development effort of the Laboratory staff. The
figure includes 198 formal reports, 123 memorandum reports, 387 articles pub-
lished in professional society journals, and 558 papers presented at scientific
and technical meetings in the United States and in foreign countries.

In addition, 51 U.S. Patents were issued in 1969 on inventions made by
present and former employees of the Naval Research Laboratory. This figure
brings the grand total of NRL patents, through the calendar year 1969, to 2161.

In its investigations of broad scientific areas, in consideringits findings for
potential military applications, and in furnishing to the Naval Systems Commands
and Secretariat expert consultative services relating to science and military sys-
tems, NRL functions as the corporate laboratory of the Navy. Thus it provides
a central focus of research and development activity that supports the Navy.
When NRL findings and capabilities have borne fruit in particular areas, the
results are made known to and used by not only the Navy but also the Army, the
Air Force, the Advanced Research Projects Agency, the Atomic Energy Com-
mission, and other agencies of the government.
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MILITARY AND CIVILIAN PERSONNEL

Military Personnel Attached to NRL as of July 31, 1970

Officers Authorized On Board
Captain 3 3
Commander 9 T
Lieutenant Commander 11 3
Lieutenant 10 10
Lieutenant (Junior Grade) 0 5
Ensign 0 1
Warrant Officer 1 0
Total 34 29

Enlisted 57 64

Civilian Employees on Rolls as of July 1, 1970

10 USC 1581 (formerly Public Law 313) 23

Classification Act (GS) 2589
Scientific & Professional 1233
Technical Supporting 653
General Administrative & Clerical 703

Wage Board 793
General Wage Service (WG) 611
Apprentices, Planning, Estimating, etc. (WD) 81
Printing & Lithographic Service (WI) 14
Supervisory General Wage Service (WS) 65
Inspection Service (WX) 10
Leader (WL) 12

Total 3405

Annual Civilian Turnover Rate (percent)

19
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Research Department 5.
Nonresearch Areas 10.
Entire Laboratory 7.
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Highest Academic Degrees Held by Permanent Employees
(as of April 10, 1970)

Bachelors 687
Masters 316
Doctorates 363



FISCAL INFORMATION

NRL FUNDING BY MAJOR SPONSOR
FISCAL YEARS 1970 AND 1971

FY 1970 (Act) FY 1971 (Est)
Sponsor Millions |, .| Millions |
of Dollars ¢ of Dollars
R&D PROGRAM
ONR 32.1 32.5 33.5 33.1
SHIP 14.5 14.6 14.3 14.1
ELEX 4.9 4.9 6.5 6.4
AlIR 13.4 13.5 14.6 14.4
ORD 1.9 1.9 2.8 2.8
OTHER NAVY 2.8 2.8 3.2 3.2
TOTAL NAVY 69.6 70.2 74.9 74.0
OTHER DOD 15.8 15.0 15.0 14.8
NON-DOD 10.9 11.0 8.1 8.0
TOTAL R&D 96.3 97.1 98.0 96.8
NON R&D 1.8 1.8 1.8 1.8
TOTAL NIF 98.1 98.9 99.8 _98.6
CAPITAL IMPROVEMENT 1.1 1.1 1.4 1.4
TOTAL FUNDS 99.2 100.0 101.2 100.0
EXPENDITURES
(Excluding Plant Account Funds)
FY 1970-1971

During During

Purpose FY 1970 FY 1971
Materials, supplies and parts $ 10,500,000 $ 11,900,000
Salaries and wages 50,600,000 52,500,000
Contractural services and other 37,000,000 35,400,000

costs
TOTAL $ 98,100,000 $ 99,800,000
CAPITAL PROPERTY

As of May 31, 1970

Class 1 (Land) $ 451,989

Class 2 (Buildings and improvements) 68,191,790

Class 3 (Equipment) 13,712,179

Class 4 (Industrial production equipment) 10,821,582

TOTAL CAPITAL PROPERTY $ 93,177,540
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Office of the Director

Captain Earle W. Sapp, USN
Director, Naval Research Laboratory

Captain Sapp [N B oryland. He
attended Duke University from 1944 to 1947, where he majored in physics while in
the Naval Reserve Officers Training Corps. He graduated in March 1947 and was
commissioned Ensign, USN, at that time. He is a graduate of the Naval War College
and has attended several Naval schools in the areas of antisubmarine warfare equip-
ment and tactics, combat information center operations, and naval electronics.
Captain Sapp also has attended special oceanographic courses, and his Navy tech-
nical subspecialty is oceanography.

Captain Sapp is a line officer and is qualified to command destroyers. During
his naval career, Captain Sapp acquired broad operational and command experience
in destroyer-type ships and infleet staffs. He has commanded the experimental
destroyer escort USS MALOY (EDE 791) and the fleet destroyer USS EUGENE A.
GREENE (DD 711). His fleet experience includes deployments to both the European
and Southeast Asia theaters, as well as experimental antisubmarine warfare
operations.

Captain Sapp’s R&D experience includes project assignments in fleet evaluation
activities, in the Office of Naval Research, and in experimental ships assigned to
Navy laboratories and the operational test and evaluation force. Prior to assuming
the position of Director of the Laboratory on June 30, 1970, he was on the staff of
the Director of Defense Research and Engineering, where he served as Deputy to
the Assistant Director for Ocean Control.

He is a member of the Acoustical Society of America and the American Society
of Naval Engineers.



CDR L.

R. Marshall, USN

MILITARY PERSONNEL
MILITARY PLANS
OPERATIONAL SERVICES
SCIENTIFIC LIAISON
SECURITY
COMMUNICATIONS

MILITARY STAFF

CHIEF STAFF OFFICER

Code 1010

ASSISTANT TO CHIEF
STAFF OFFICERC

ode 1011

| I

COMMUNICATIONS OPERATIONAL Agﬁﬁ'ﬁés SCIENTIFIC LIAISON
OFFICE SERVICES OFFICE OFFICE
OFFICE
Code 1015 Code 1020 Code 1055 Code 1050
SECURITY i oy MILITARY PERSONNEL NRL FLIGHT OFFICE
OFFICE AND PLANS OF FICE (PATUXENT)
BRANCH
Code 1060 Code 1065 Code 1070 Code 1080




Basic Responsibilities

The Chief Staff Officer provides a military staff to the Director, Naval Research Laboratory,
for the purpose of assisting the Director in the military aspects of the management of the Laboratory.
He conducts liaison with DOD and Navy Commands and activities and the operating forces of the Navy
in support of NRL research and development operations and the coordination of the military applica-
tion of the scientific work of the Laboratory. The Staff supports four multi-engine Laboratory
aireraft and obtains and coordinates such additional air, surface, and subsurface services as are
required. The Military Staff is also responsible for personnel and plant security, communications,
and control of classified material.

Key Personnel

Name Title
CDR L. R. Marshall, USN Chief Staff Officer (Acting)
LTJG L. B. Hull, USNR Communications Officer
CDR D. F. Moxley Operational Services Officer
CDR W. E. Heyl, USN Scientific Liaison Officer
Mr. W. C. Bryan Head, Special Activities Office
Mr. C. J. Dryer Head, Security Branch
Mr. J. J. Bagley Classified Material Control Officer
LT N. K. Matheson, USN Military Personnel and Plans Officer
LCDR F. C. Nelson, USN Head, NRL Flight Office (Patuxent)

Personnel Complement

On Board: 152
(82 Civilian, 70 Military)



Mr. A. G. Gross

® EMPLOYMENT

® WAGE AND CLASSIFICATION

* EMPLOYEE DEVELOPMENT
* EMPLOYEE RELATIONS

® SAFETY

o TRAVEL

CIVILIAN PERSONNEL OFFICE

DIRECTOR OF
CIVILIAN PERSONNEL
Code 1800
WAGE AND
EMPLOYMENT
LB ANCHN CLASSIFICATION
BRANCH
Caode 1810 Code 1830
EMPLOYEE EMPLOYEE
DEVELOPMENT RELATIONS ;‘;‘?Z?CL ggﬁxgh
BRANCH BRANCH
Code 1840 Code 1850 Code 1860 Code 1870




Basic Responsibilities

The Civilian Personnel Office administers the Laboratory’s personnel program, which provides
for the selection, development, promotion, utilization, appropriate recognition, travel, and safety of
all civilian personnel. It is also responsible for the establishment and review of all Classification
Act and ungraded positions.

Key Personnel

Name Title
Mr. A. G. Gross Director of Civilian Personnel
Mr. J. E. Goss Head, Employment Branch
Mr. K. R. Harper Head, Wage and Classification Branch
Mr. W. J. McLaughlin  Head, Employee Development Branch
Mr. H. H. Kay Head, Employee Relations Branch
Dr. R. G. Nebelung Head, Safety Branch
Mrs. M. M. Harden Head, Travel Branch

Personnel Complement

On Board: 48
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Office of the Comptroller

Mr. J. P. Donovan

BUDGET OFFICE =

INTERNAL
REVIEW

* BUDGET
* ACCOUNTING
* DISBURSING

COMPUTER * DATA PROCESSING

OFFICE OF COMPTROLLER

COMPTROLLER
Code 3000
INTERNAL ADMINISTRATIVE
REVIEW OFFICER
STAFF
Code 3003 Code 3002

| 1 I 1

DAT
BUDGET ACCOUNTING DISBURSING PROCESlS\ING
BRANCH BRANCH BRANCH BRANCH
Code 3100 Code 3300 Code 3500 Code 3700
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Basic Responsibilities

The Comptroller is the financial adviser to the Director and other officials of the Laboratory.
He administers the financial program of the Laboratory.

Key Personnel

Name Title
Mr. J. P. Donovan Comptroller
Mr. D. M. Johnson Budget Officer
Mr. D. K. Jones Accounting Officer
LTJG R. L. Klaphake, SC, USNR Disbursing Officer
Mr. R. L. Guest Data Processing Officer
Mr. R. A. Showman Head, Internal Review Staff

Personnel Complement

On Board: 70

13
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The Research Department

Dr. Alan Berman
Director of Research

Dr. Berman
He received the A.B. degree in physics from
Columbia College in 1947 and the Ph.D. degree in physics
from Columbia University in 1952.

From 1952 to 1955 he was a research scientist at the
Hudson Laboratories of Columbia University. He became
Assistant Director of Hudson Laboratories in 1955, Associate
Director in 1957, and Director in 1963. On May 29, 1967,
Dr. Berman became Director of Research for the Naval
Research Laboratory.

Dr. Berman’s research specialties include the areas of
underwater acoustics, oceanography, and signal processing.
He has published numerous papers on these andrelated sub-
jects. At present he is a member or chairman of a wide
variety of Navy and oceanographic advisory groups. He also
provides advisory services for a number of Department of
Defense and other Government agencies.

Dr. Bermanhas on three occasions been visiting scien-
tist tothe Admiralty Research Laboratory, Teddington,
England (1955, 1957, 1960), and once at the SACLANT ASW
Research Center, La Spezia, Italy (1960).

15



THE RESEARCH DEPARTMENT

The Research Department is headed by a civilian scientist and administrator. The research
effort is divided into four major fields—electronics, materials, general sciences, and oceanology—
which correspond to the principal areas of the Navy’s interest in the physical and engineering
sciences. There is an associate director of research for each of these four broad areas. Seventeen
scientific divisions, each headed by a civilian scientist, pursue work in specific fields. Branches
within these divisions form interrelated working units.

Key Personnel

Name Title Code

Dr. A. Berman Director of Research 4000
Mr. H. P. Gates Consultant
Mr. E. L. Brancato Consultant

Mr. A. Hollings Research Program Office 4010

Mr. C. L. Tipton Special Studies Group 4020

Dr. W. R. Faust Associate Director of Research for Electronics (Acting) 5000

Dr. J. H. Schulman Associate Director of Research for Materials 6000

Dr.W. C. Hall Associate Director of Research for General Sciences 7000

Dr. R. R. Goodman Associate Director of Research for Oceanology 8000

RESEARCH
DEPARTMENT

DIRECTOR OF
RESEARCH
Code 4000

ADVISORY COMMITTEES SPECIAL ASSISTANT

RESEARCH ADVISORY

COMMITTEE RESEARCH PROGRAM
SCIENTIFIC PROGRAM OFFICER — Code 4010
BOARD

SPECIAL STUDIES
GROUP

Code 4020

| I | | 1

ASSOCIATE DIRECTOR
OF RESEARCH FOR
ELECTRONICS

Code 5000

ASSOCIATE DIRECTOR
OF RESEARCH FOR
MATERIALS

Code 6000

16

ASSOCIATE DIRECTOR
OF RESEARCH FOR
GENERAL SCIENCES

Code 7000

ASSOCIATE DIRECTOR
OF RESEARCH
FOR OCEANOLOGY

Code 8000




RESEARCH PROGRAM OFFICE

Basic Responsibilities

The Research Program Office serves as staff to the research directorate of the Laboratory. It
provides an orderly plan for coordinating NRL research programs with those of ONR and other
sponsors or potential sponsors throughout the Departments of the Navy, the Army, and the Air Force,
the Advanced Research Projects Agency, and other agencies of the government. It also serves as a
focal point for program information for project managers and other key personnel of sponsoring
activities on work in progress or in various stages of planning. The Research Program Office main-
tains a management information center which serves as a working tool for the Laboratory directorate,
and it maintains appropriate records of the Laboratory’s research programs.

Key Personnel

Name Tutle
Mr. A. J. Hollings Head, Research Program Office
Mr. R. E. Seebold Deputy Head, Research Program Office
Mr. R. C. Spragg Head, Management Information Center Section

Mr. R. E. Seebold Head, Short-Range Program Planning and
Appraisal Section

Mr. N. Moglin Staff Assistant—ADP

Mr. A. J. Hollings

Personnel Complement
On Board: 11

SPECIAL STUDIES GROUP

Basic Responsibilities

The Special Studies Group provides analytical staff support to the Director of Research
in the fields of strategic, tactical, and special naval warfare. Programs of operation research
and system analysis are undertaken to provide substantive analytical bases for (a) the orienta-
tion of naval research and development, and (b) the general delineation of advanced naval weapon
systems and force structures requirements for the mid- to long-range time period. Broad scope
analyses of projected threats, operations, tactics, equipments, and forces are conducted by four
study units—Operations Analysis; Systems Analysis; Systems Applications; and Amphibious
Warfare, respectively.

Key Personnel

Name Title
Mr. C. L. Tipton Head, Special Studies Group
Mr. J. Reynolds NRL Special Warfare Assistant

Personnel Complement

On Board: 10

Total Estimated R&D Funding
Fiscal Year 1971: $1,000,000 (Projected) B G- s Tiptan

17



Electronics Area

Dr. W. R. Faust
Associate Director of Research for Electronics

Dr. Faust
. 8¢ graduated from Oklahoma State University in 1939
with a B.S. degree in electrical engineering and from the
Illinois Institute of Technology in 1941 with an M.S. degree
in electrical engineering. In 1948, he received the Ph.D.
degree in physics from the University of Maryland.

Dr. Faust joined the Research Department of NRL in
1941 and became Head of the Nuclear Reactions Branch of
the Radiation Division in 1952, He was appointed Associate
Superintendent of the Radiation Division and Head of the
Analysis and Theory Branch in 1956, positions he held until
January 1964, when he was detailed Superintendent of the
Applications Research Division. At the present time, he is
Associate Director of Research for Electronics (Acting).

Dr. Faust is a Fellow of the American Physical Society

of America and a2 member of numerous other professional
and honorary societies.

18



Dr.

Mr
Mr

ASSOCIATE DIRECTOR
OF RESEARCH FOR
ELECTRONICS

Code 5000

SPACE ELECTRONICS
TECHNOLOGY DIVISION
Code 5100 Code 5200
COMMUNICATIONS ELECTRONIC
vy SCIENCES WARFARE
DIVISION DIVISION
Code 5300 Code 5400 Code 5600
Key Personnel
W. R. Faust Associate Director of Research for Electronics (Acting)

Mr. L. A. Gebhard
Mr. H. Bress

. E. F. Kulikowski
. A. Brodzinsky

Dr. M. 1. Skolnik

Dr.

Mr

L. B. Wetzel
. H. O. Lorenzen

Consultant

Consultant

Superintendent, Space Technology Division (Acting)
Superintendent, Electronics Division
Superintendent, Radar Division

Superintendent, Communications Sciences Division

Superintendent, Electronic Warfare Division

19



Mr. E. F. Kulikowski

e APPLIED PHYSICS

* OPERATIONAL RESEARCH
e SPACE APPLICATIONS

* SATELLITE TECHNIQUES

* DYNAMICS

TIMATION

ROCKET
PLASMA
STUDIES

HYPERVELOCITY GUN

SPACE TECHNOLOGY
DIVISION

SUPERINTENDENT

Code 5100

—

TECHNICAL
ASSISTANT

Code 5103

ADMINISTRATIVE
SERVICES
OFFICER

Code 5102

APPLIED PHYSICS

1

OPERATIONAL RESEARCH

BRANCH BRANCH
Code 5110 Code 5130
SPACE SATELLITE
APPLICATIONS TECHNIQUES D;erégs
BRANCH BRANCH
Code 5160 Code 5170 Code 5180
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Basic Responsibilities

The Space Technology Division conducts research and development in the fields of plasma
physics, laser systems, defense against ballistic missiles including impact and penetration ballistics,
data handling and processing, satellite techniques, and celestial mechanics and satellite navigation.
As a result of these studies, the Division designs and develops systems (e.g., satellites) and compo-
nents (e.g., antennas for use in space) as related to such naval requirements as target identification,
surveillance, satellite navigation, satellite geodesy, guidance, and communications and provides for
the evaluation of such systems.

Branches
Applied Physics Satellite Techniques
Lasers Satellite development
Space physics and quantum Gravity gradient stabilization
electronics of satellites
Plasma physics Research satellites, especially solar
. radiation devices
Operational Research Calibration satellites
Orbit computation and celestial .
mechanics Dynamics
Fire and missile control evaluation Vulnerability mechanics
instrumentation . Hypervelocity kill mechanisms
Satellite telemetry data processing Hypervelocity impact mechanics
Space Applications
Satellite navigation
Satellite geodesy
Frequency standards
Key Personnel
Name Title
Mr. E. F. Kulikowski Superintendent (Acting)
Mr. E. W, Peterkin Technical Assistant to Superintendent
Dr. W. S. Ament Consultant
Mr. D.J. McLaughlin Head, Applied Physics Branch (Acting)
Mr. C, H. Chrisman Head, Operational Research Branch
Mr. R. L. Easton Head, Space Applications Branch
Mr. P. G. Wilhelm Head, Satellite Technigues Branch
Mr. W, W. Atkins Head, Dynamics Branch

Personnel Complement

On Board: 152

Total Estimated R&D Funding

Fiscal Year 1971: $9,444,000
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Mr. A. Brodzinsky

MICRO ELECTRONICS

Fi k1RO OPTICAL SYSTEMS

ANTENNA RESEARCH

ELECTRONICS
DIVISION

SUPERINTENDENT
Code 5200

ADMINISTRATIVE

RESEARCH DEVICES

GAS LASERS

SOLID STATE TECHNOLOGY
ELECTRON PHYSICS
MICROWAVE TECHNIQUES
SECURITY SYSTEMS

WAVE PROPAGATION

OFFICER FACILITY
Code 5202 Code 5205
SOLID STATE ELECTRON MICROWAVE SECURITY WAVE
TECHNOLOGY PHYSICS TECHNIQUES SYSTEMS PROPAGATION
BRANCH BRANCH BRANCH BRANCH BRANCH
Code 5210 Code 5240 Code 5250 Code 5260 Code 5270
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Basic Responsibilities
The Electronics Division carries out programs of basic and applied research and development
in the fields of electronic properties of solid materials, microwave antennas and components,

microelectronic technology, electronic identification systems, electromagnetic wave propagation,
properties of ground and sea surface radar returns, and vacuum and gaseous electron devices.

Branches

Solid State Technology Security Systems

Semiconductor devices, materials and Development of new IFF systems and

- . . components
;;z;gtt:éiggth low and microwave Development of solid state transmitters
Thin films at L-band

Development of IFF decision devices
Consulting services to AIMS* tri-service

Electron Physics program

Wave Propagation

Microwave tubes
Surface physics research
Microwave components

Properties of ground and sea surface
radar echoes

Radar mapping of terrain

Target cross section measurements

Microwave Techniques Sea surface analysis
Millimeter wave communication system *AIMS
Na’fval e_lelftronlc scanning antennas A - Air Traffic Control Radar Beacon
or air Or_ne use I - IFF (Identification Friend or Foe)
Advanced microwave antenna research M - Mark XII
Microwave electronic components S - System

Key Personmnel

Name Tutle
Mr. A. Brodzinsky Superintendent
Dr. R. W. Wright Associate Superintendent
Mr. T. E. Hanley Head, Research Devices Facility
Dr. J. E. Davey Head, Solid State Technology Branch (Acting)
Dr. S. T. Smith Head, Electron Physics Branch
Mr. R. M. Brown Head, Microwave Techniques Branch {Acting)

Mr, C. V. Parker Head, Security Systems Branch
Mr. N. W. Guinard Head, Wave Propagation Branch

Personnel Complement
On Board: 122

Total Estimated R&D Funding
Fiscal Year 1971: $4,000,000
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HF SURFACE WAVE ANTENNA

Dr. M. I. Skolnik
HF ADVANCED- RESEARCH

RADAR

MARK 50

MONOPULSE RADAR

Radar Division

RANDLE CLIFF RADAR

RADAR COMPLEX

RADAR DIVISION

SUPERINTENDENT

RADAR TECHNIQUES
SEARCH RADAR

TARGET CHARACTERISTICS
AEROSPACE RADAR
AIRBORNE RADAR

RADAR GEOPHYSICS

Code 5300
ASSOCIATE
SUPERINTENDENT
Code 5301
TECHNICAL
ASSISTANT
Code 5305
| i |
MECHANICAL RADAR ADMINISTRATIVE
DESIGN ANALYSIS OFFICER
Code 5304 Code 5308 Code 5302
= N 1
RADAR SEARCH
TECHNIQUES RADAR
BRANCH BRANCH
Code 5320 Code 5330
1 1 1 1
TARGET AEROSPACE AIRBORNE RADAR
CHARACTERISTICS RADAR RADAR GEOPHYSICS
BRANCH BRANCH BRANCH BRANCH
Code 5340 Code 5350 Code 5360 Code 5370
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Basic Responsibilities

The Radar Division conducts research on basic physical phenomena of importance to radar and
related sensors, investigates new engineering techniques applicable to radar, demonstrates the fea-
sibility of new radar concepts and systems, performs related systems analysis and evaluation of
radar, and provides special consultative services. The emphasis is on new and advanced concepts
and technology in radar and related sensors which are applicable to enhancing the Navy’s ability to
fulfill its mission.

Branches

Radar Techniques Aerospace Radar

High-frequency radar Ocean surveillance
Signal processing
Airborne Radar

Search Radar Airborne radar
Phased array techniques \gg%}ﬁns analysis

ASW radar

Precision tracking radar techniques
Radar evaluation

Range instrumentation

Airborne early warning radar
Moving target indication techniques for ship
and airborne radars

Radar Geophysics

Target Characteristics

Wave propagation

Target signature analysis Studies of ionosphere by means of radar
Target radar-spectra studies and satellite transmissions
Laser sensor systems Radar measurements of satellites

and ballistic missiles

Key Personnel

Name Tutle
Dr. M. 1. Skolnik Superintendent
Mr. J. H. Dunn Associate Superintendent
Mr. W. N. Shaddix Technical Assistant
Mr. S. F. George Radar Analysis Staff
Mr. F. M. Gager Head, Radar Techniques Branch
Dr. R. J. Adams Head, Search Radar Branch
Mr. I. D. Olin Head, Target Characteristics Branch
Mr. R. E. Ellis Head, Aerospace Radar Branch
Mr. D. L. Ringwalt Head, Airborne Radar Branch
Mr. L. V. Blake Head, Radar Geophysics Branch

Personnel Complement

On Board: 175

Total Estimated R& D Funding

Fiscal Year 1971: $6,948,000
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Dr. L. B. Wetzel

® COMMUNICATION SYSTEMS

® SYSTEMS INTEGRATION AND
INSTRUMENTATION

® SATELLITE COMMUNICATION
® COMMUNICATION ANTENNAS
® ELECTROMAGNETIC PROPAGATION

MICROWAVE SPACE
RESEARCH FACILITY

ANTENNA
PATTERN
MEASUREMENT

HYDROGEN MASER
TIME STANDARDS

COMMUNICATIONS SCIENCES
DIVISION

SUPERINTENDENT

Code 5400

| 1

A
ADMINISTRATIVE SS&T':J‘ATN; OR
OFFICER SUPPORT
Code 5402 Code 5403

SYSTEMS INTEGRATION
AND INSTRUMENTATION
BRANCH

COMMUNICATION
SYSTEMS BRANCH

Code 5410 Code 5420

1

1

SATELLITE
COMMUNICATION
BRANCH

Code 5430

COMMUNICATION
ANTENNAS
BRANCH

Code 5450

ELECTROMAGNETIC
PROPAGATION
BRANCH

Code 5460
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Basic Responsibilities

The Communications Sciences Division conducts research and development in the systems, sen-
sors, techniques, instrumentation,and phenomenology of radio communications. The major emphasis
is placed on those new concepts and techniques which will specifically enhance the Navy’s communi-
cations capabilities.

Communication Systems

Secure communications

Modem and inte
Crypto-logic sy

Systems Integration and Instrumentation

rface functions
stems

Branches

Satellite Communication

Satellite communication systems

Precision satellite communication experiments
Modem studies

Orbit parameter studies

Communication Antennas

Communication antenna studies

Precise frequency and time
Centralized electronic control

Integrated communication, navigation

and identification systems . .
Long range aircraft navigation (OMEGA) Noise measurements and predictions

Advanced monitoring & testing techniques

Antenna circuitry
Underwater reception and propagation

Electromagnetic Propagation
ELF/VLF and LF propagation studies

Microwave troposcatter
Effects of propagation onnavigational accuracy

Key Personnel

Name Title
Dr. L. B. Wetzel Superintendent
Mr. R. G. Tuttle Assistant for Command Support
Dr. J. Galejs Head, Advanced Studies Staff
Mr. C. B. Davis Head, Communication Systems Branch
Mr. D. 1. Himes Head, Systems Integration and
Instrumentation Branch
Mr. J. P. Leiphart Head, Satellite Communication Branch
Mr. M. L. Musselman Head, Communication Antennas Branch
Mr. W. E. Garner Head, Electromagnetic Propagation Branch

Personnel Complement

On Board: 131

Total Estimated R&D Funding

Fiscal Year 1971: $7,077,900
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Electronic Warfare Division

Mr. H. O. Lorenzen

eE W LEAD LABORATORY
COORDINATING CENTER

® SPACE TECHNOLOGY

® SIGNAL INTERCEPT AND SIGNAL PROCESSING
e EMITTER LOCATION

e DEFENSIVE ELECTRONIC WARFARE

® ADVANCED TEGHNIQUES

TACTICAL DATA |
PROCESSING

150 FooT
ANTENNA HE
Sugar Grove g ANTENNS
ELECTRONIC
WARFARE DIVISION
SUPERINTENDENT
Code 5600
ENGINEERING ADMINISTRATIVE
STAFF ASSISTANT
Code 5603 Code 5602
EW LEAD LAB
COORDINATING CONSULTANTS
CENTER
Code 5605 Code 5604
SPACE A’:‘BESCGEN’;TL EMITTER EDLEEFCETNQ'O‘{& ADVANCED
TECHNOLOGY PROCESSING LOCATION WAREARE TECHNIQUES
BRANCH BRANCH BRANCH BRANCH BRANCH
Code 5610 Code 5620 Code 5630 Code 5640 Code 5650
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Basic Responsibilities

The Electronic Warfare Division is responsible for the research and development required in
support of the Navy’s electronic warfare mission in the fields of space technology, intercept and
signal processing, emitter location, and defensive electronic warfare, and it has responsibility associ-
ated with NRL’s designation as EW Lead Laboratory for Navy in-house exploratory development,

Space Technology

Large parabolic antenna systems
Electromagnetic radiation observation

Special media propagation

Electromagnetic exosphere phenomena

Satellite systems
National radio quiet zone

Emitter Locations

Direction finding
Ionospheric research
Propagation studies
Infrared countermeasures
Large antenna studies

Intercept and Signal Processing

Inter ception
Signal processing
Data storage
Data processing
Recording
Display

Name

Mr. H. O. Lorenzen

CAPT F. Welden, USN (Ret)

Mr. W. E. Withrow
Dr. G. P. Ohman

Mr. J. H. Trexler

Mr. R. D. Misner

Mr, M. J. Sheets

Mr. A. J. Jesswein, Jr.
Mr. L. A. Cosby

Branches

Defensive Electronic Warfare

Deception techniques
Jamming

Electromagnetic reflectors
Defensive systems

EW Lead Laboratory Staff

Navy in-house exploratory development
Program Reference Center
Technical studies analysis
and consultation
Advanced Technical Objectives
Work Group

Advanced Techniques

Concept formulation

New platform and mission considerations

Signal processing devices

Advanced detection and identification
techniques

New ECM techniques

Key Personnel
Title
Superintendent
Consultant
Consultant

EW Lead Laboratory Coordinator
and Head, EW Lead Laboratory Staff

Head, Space Technology Branch

Head, Intercept and Signal Processiﬂg Branch
Head, Emitter Location Branch

Head, Defensive Electronic Warfare Branch
Head, Advanced Technigques Branch

Personnel Complement

On Board: 125

Graded: 123
Ungraded: 2

Total Estimated R& D Funding
Fiscal Year 1971: $12,631,000
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Materials Area

Dr. James H. Schulman
Associate Director of Research for Materials

Dr. Schulman
He received the degrees of B.S. (1939) and Ph.D. (1942), both in chem-
istry, from the Massachusetts Institute of Technology. He has held teach-
ing positions at Suffolk University and M.I.T. and research positions at the
M.LT. Laboratory for Insulation Researchand Sylvania Electric Products.

Since coming to NRL in 1946 to initiate research onluminescence in
solids, he has served as Head of Branches in the Metallurgy and Solid
State Divisions and as Superintendent of the Optical Physics Division.
From August 1960 until December 1961, he was Deputy Scientific Direc-
tor of the London Branch of the Office of Naval Research. In November
1964, Dr. Schulman was appointed to the Chair of Materials Sciences in
recognition of his distinguished research accomplishments. InSeptember
1967, he was appointed Associate Director of Research for Materials.

Dr. Schulman received the Applied Science Award of the NRL Branch
of the Research Society of America (1957) and the Navy Superior Civilian
Service Award (1965), both in recognition of his many contributions tothe
science of luminescent materials and phenomena, radiation-induced
optical effects in solids, and the application of these effects to radiation
dosimetry. He is author or co-author of over 90 papers and a book on
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